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Abstract Novel organic/inorganic hybrid polyphosphaz-

enes were prepared by free radical UV copolymerization of

linear polyphosphazenes and vinyl monomers. In this work,

linear polyphosphazenes grafted by allyl amino and n-bu-

tylamino groups have been synthesized via nucleophilic

substitution reaction at an anhydrous and anaerobic atmo-

sphere. By regulating the molar ratio of allyl amino and n-

butylamino groups, five different linear polyphosphazenes

were prepared. The hybrid polyphosphazenes have been

crosslinked using the linear polyphosphazenes and vinyl

monomers including styrene, methyl methacrylate, and

lauryl methacrylate as intermediates via free radical UV

copolymerization. By changing the quantity of vinyl

monomers participating in the crosslinking reaction, series

of hybrid polyphosphazene membranes were obtained. The

linear polyphosphazenes have been characterized by

Nuclear magnetic resonance, Fourier transform infrared

(FTIR), Thermogravimetric analysis (TGA), Differential

scanning calorimeter, Dynamic mechanical analyzer and

Drop Shape Analysis (DSA). The hybrid polyphosphazenes

have also been studied via FTIR, TGA and DSA. The test

results proved that the linear polymers were successfully

synthesized. Moreover, the water contact angles showed

that the hybrid crosslinked polyphosphazenes had a better

hydrophobicity and thermal stability than the linear poly-

phosphazenes and the hydrophobicity of hybrid membranes

have a regular changing tendency with the quantities of

UV-monomers and ratio of allylamino. The initial

decomposition temperatures of the hybrid polymers also

had a regular change due to the difference and quantities of

vinyl monomers.
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Introduction

The classical polymers are indispensible in daily life and

can meet the demands of industry. However, the exhausted

traditional resource and the disrupted environment make

researchers put their attention to seek new types of poly-

mers with excellent performance [1]. Polyphosphazene is a

typical inorganic polymer with many advantages [2], such

as high fire resistance [3–5], good elasticity [6, 7] and

biodegradability [8–10].

Poly(organophosphazenes) are special polymers for their

inorganic backbone of alternating phosphorus and nitrogen

and replacing organic side chains [11–13]. Probably, the

most unique feature of the polyphosphazene chemistry is its

method of synthesis that allows the side groups to be varied

on a very broad range [14]. Although many research works

concerning polyphosphazenes have been published, the

progress of polyphosphazene chemistry achieved a break-

through until the studies done by Allcock et al. [15–17].

From then on, the soluble poly[di(chloro)phosphazene] was

synthesized via thermal ring-opening polymerization of

hexachlorocyclotriphosphazene [1, 18]. Moreover, it was

converted to [NP(NHR)2]n [19, 20] and [NP(OR)2]n [21,

22], by accelerating progress in this field.

For materials researchers and chemists, cross-linked

polymers are undoubtedly one of the most attractive fields

[23, 24] in the past decades. Crosslinked polyphosphazenes

with excellent performance could be copolymerized using
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